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Abstract

Low dispersion spectra ( ) 10,000 ./.•*) have been obtained of the

brighter oebers: Qf1 the, Hercules "Cluster and Abell. #2197 cand' 2199. The

survey identifies the reddest and bluest galaxies in each cluster. Color-

magnitude diagrams are draf.n for each clusten.

Introduction

The precedirg paper (Pirlip and Sncduleac, 16-69) describes the

crossed-prIsm survey of clusters of -alaxies. This paper sumeys galaxies

in the Hercules Cluster and tw,:o clusters in Abell's catalogae (1958), num:oers

2197 and 2199.

Obsermations

The observational data twas obtained frcm two plates takon w.ith the

Warner and Swasey Cbservator-j ScEdtl telpsec-e. The la*tes are listed in

Table 1.
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Ta~ble 1

Crossed"Prism Plates
W'arner and S-..asey Ob-servatory

,Plate # Object, R A (196?) Dec Emilsion Exnosue 'Date *Rerrark$

6592 Hercules Cluster 16 03 17 54 fLJ 60"4 .5 29/3-0 19652

6595 Abel2. N2197,2199 16 27 39 48 DI 75n 5,2V/30 1962 lied end 6-0
~spectra slipthtl&y
out of%. AU.fus

Thegalx~e r~easredin-he Hercules Cluster'ýazre listed in Table 2. The

N1GC number '(or I.C. nmL~ber if' the nuiter is folia...:ed by an astlerlsk) is listed

In colu.~m1 the riF~ht ascens' 3n and declination (19-50) in colix-mrs.2 and ~,the

co~rp6site color index in colw~ri 4 and ±'ierarks in column 5. -All rala xles, t'-o

niag. = 15.5, f-romi Zw-,Icl&-' and 1:erzo-. (19063) that fall inlthe area of' the plate

taken of" the Feei'cu.Les Cluster are listed ini rihble, 2. Those ralaxies .-rithout.

an Index are follow..ed 'by ani explanatory rzerark in the rerrawks coluimm.

The laxe rasurec1 in Abelil 2197, 2199 are listed in Table 3, folimowinpg

I the sanre forrat as in Tiable 2. Tepositions -and n'am~itudes are. taken fLrom

Zwick-w and Ferzo- (U966).

The coloir--"itude da' for thne -.-rc--les Cluster is presented in

.1ur 1. The dia-rs'. ressm:les I-h at of t'he Coma Cluster,- in that the

briobtest - e hnave te sare sr-ec2tral md:L4", ani the ftainter -mi_0.xies have

relder anl bl*.er irnd"-vý. There is Pmot~'.er plot to teri-htt of' the Fercules

C-M d-ran , vtc sh~owýs t~he C-* di'a-len Pot. calax..ie3 outsidete ir:-::diate

area of' th.*e sluster. In a~paa:~thIs pl.ot is veydif'ere~nt, e-v~-rl



" . . . . . . . .. ... . .TA8LE 9. . . .

GALAXIES IN THE HECULES •LUSTER

NUN14EP RA* '(1950) CFC, %tAG@ INDEX, REMARK•S

15 51.3 18 47 i5.1- lDIFFUSE

* 15 51.0 19 15 15.0 3.13
15 52.1 18 47 14.8" 3.2
15 52.2 I'8 40 14.7 - DIFFUSE
15 523 16 4F 14.5- 3.03

15 52.6 19 03 -154 3.14
15 53.4 18 25 14t7 - DIFFUSE
15 53.6 1-7 18 15.0 3*14.
15 54*1 16 40 14.7 !#?1,7
15 54*3 20 11 V4.9 3.28

'15 54&7 '18 47 15.5 - DIFFUSFE
15 54.8 18 19 1,5 . - DIFFUSE
15 I5S3 I iC .i:5.3-- DIFFUSE
15 5594 16 241 15.7 3.50

.6022 15 55.5 1,6 25 -15.2 Too FAINT

. .023 15 55 .5 16 27 14 "?7- 3934 "-

15 55.7 16 29 15:3 - TOO FAINT

. . .. . 15 56.0 18 14 15.6- 3o20.
15 56.0 2,0 06 15.2 3o39

.151" 15 56.2 17 35 13.4 - DIFFUSE

15-57,5"-" 18 56 1496- _3,50.
15 58.0 16 17 1506 3.32
15 506,2 16 46 1957 .3,25
15 5ý',04 16 91 15.4 - TOO FAINT

1156* -5 58.4 19 92 14.9 3.47

15 59.5 18 13 15.5"- " DIFFUSE-
15 58.6 16 28 15.0 3'i23
15 58.6 17 41 15.4 3,52'
15 58.6 19 04 15.6 3.409
15 58.7 18 45 1V57 3.32

15 3I8s 19 3" 1990 "3o43
15 59.0 16 27 15.2 - TOO FAINT

116P* I l"1)0 17 49 15.2 - TOO FAINT
15 59.2 16 ?l 15.4 -:z9 :

• 15 59*2 15 53 15,4 "- AMORPHOUS



1559.2 17 23 15.5 3c28
6028 15 59.2 19 29 14.8 3939

56030 5,5,6 18 20 4.'v5 3.36

_ 15 59.7 16 39 .15ev 3.17
15 59.9 4l7• 13 1:4 9 3 -• ........
15 59.8 W9 5;j ý:15. TOO FAINT

16 06,0 16 7T 1'5o6 3.38
16 00.0 16 29 14.6 3.33

16. 00.0- 16 30 bx1 5.- 39 7 . . . -........... .

16 00.4 116 115 15.5 3.29,
16 00.6 19 5 157 . .3..7
16 00.6 16-42 15.4 3.48

16 0100 16 32 15.9 3.38
i6 1 -601. I 19 I1 -15. S - -.'6 IFFUSE

'6034 -16 01*2 17,20 15:2 3.32
146 01.2 16 '28 .4.8 3.36 ..

16 01.3 20 25 15.6 3.42

-16 01.v4' 16 21A 55 325
16 01.5 17 23 15.4 - OVERLAP
16 01.6 16 30 '15.6 3.35'
16 01.8 17 29 15.7 3.46

6040 16 02.1 17 53 14.6 3.27

16 02.2 17 36 15*7 3.09
-.604f' 16 02.3 17 51 '14'9--- 3.37

16 0203 17 '01 15.3 3.32
16 02.3 6 37 15 5" 3e33

6042 16 02.4 17 50 15.6 3o26

16 02.4 16 40 1506 3.30.
16 02.4 16 40 '15.6 3.00
16 02.5 17 35 15.7 3-27
16 02.5 16 43 151 3.45-

1172* 16 02.7 18 00 15.3 3.25

6043 16 02.7 17 55 15.4 3.39
6045 16 02.8 17 O4 14&S S 3.32
6047 16 02.8 17 92 15.4 3.34

-- l173'* •16 02.9 17 33 15.6-" 3.11'.
6050 16 03.1 17 54 14.9 - AMORPHOUS

16 03.1 16 20 15.3 i. 38
6055 16 0312 18 i7 1594 3.41

1176* 16 03e2 is 06 15.1 3o)36
1.173 * 16 0302 17 44 15.0 3.26 TOO FAINT
11281* 16 03,2 17 44 15.0 3.26 TOO FAINT

I I1l8* 16 0303 17 c'6 15,2 3.34
16 0303 16 40 15.6 3o14



S•.... !03.4 - 18 12 •-'f ' 3736"
11,_I1844 f16 ,03.4 17 95 15.6 3.:30
1 F35* 16 03.5 17 -1 AT. .*: 3.31

,16 03,5 17 29 1.5.4 - TOO FAINT -

16, 03.6 - 6o 16.5 3.t9

1. . -id o3 0. & - 0-4t "15-- .2~ 3.3:9 .- -

16 I03.6 1t 40 15.7 3.42
"16 03-6 T 18 .21 15.7 3-. 43..
16 03:8 18 49 15 6,7_ 3.39
""6 "03.9 I1 45 15.6 3.46

16 04.0 1t8 33 15.7- 3.29
6061 16 04.0 18 23 15.0 3 &4 4

1189* 16 04.0 1,6 19 115'.5 ... 42
16 04.0 16 34 150+6 3.32

'6062 16 04*I -19 qt i4-4 - OVERLAP

.119404 V16 04,4 17 -4 A t.-5"---3*.38
A 195* 16 04.4 17 19 15.4 3.-26

.16 04.4 16 27 14.3 " 3.29 . ...... ... . . .
16 06.5 16 54 15.4 3.01

6073 -'1 07.9 4 6, 50 144.5 - OIENTATION

S......- •16 ,08.2 20 0g 4•F... - DIFFUSE

16 08.6 18 0G 15.4 - DIFFUSE

16 .08.6 ia T1 150 " 3.14 ..
16 0861 i8 18 3S '15.c_ 3.11.

... ... . .. ... 140 ......



AnLE.. 
... ......

GALAXIES IN THE A13ELL '2197 AND 2199 CLUSTERS

NUMBER PoA. (1950) DEC. MAGo INDEX REMARKS

16,. 38229 14.9 .30.
6119 ,16 17.o 37 56 15.4 - TOO-FAINT

i6 18.0 38 '21 15.4 -3;53
. 6120 16 18.0 07 54 14.3 3.29

16 19.2 40 14 15.2 3.38

6 29 716-.&03 0o61i4. -3.9
-61"31 16- 202 .39- 03 14-2 - DIFFUSE

16 20.3 4634 1 5.-1- 3.14; ......
6' 21,.0 39 42' 15.7 3.43

16 21.0 37 40 15.0 3.32

11 .. 16 21.2 39 55 1.4 3.46'
16 21.2 38: 04 15.5 3.43

S6137 16 21.3 38 02 14 *0- 3.<45
16 21.6 40 02 14.6 3.60.,

6142 16 21.6 37 22 _-14.8 "3.50

"1 6218i- 41-46 -4i6_- 3.43 . . ....
16 21.8 39 15 14*9 3.44
16 21.9 41 50 -- t 3.30.....
16 22.1 41 12 1F-,4 - TOO FAINT
16 22o5 38 43 1596 3o38

. 16 22.6 39 10-" 1.6- 3.47-"
6145 16 23.4 41 04 15.3 3.47
6146 16 23.5 41 QI 13.8 - 3.37-

16 23.8 39' r9 14.r) 3.49
16 24.0 39 43 15.4 3.3"

16 24.2 40 28 '15,3 3.1.
16 24.6 40 05 15.2 3.18
16 24.7 41 01 1507 D IFF USE
16 29.0 40 35 15.0 - OVERLAP

-I6 29.3 41 22 15.2 - *..TOO FAINT

16 25o4- 39 38 15.3 "3o47 . .
16 23.6 29 13 14.8 3,50.
16 Z74, OVERLAP

516 26,0 73 0 15.- 3,43

S16 26,0 .1t 3 1 • 15*4 *4



r - 1626,2 39 22 15i4 3,40

k_6. 26"05 40 25 15.5 3,434
~f62. 9 6f.-3-37
"16 '26,6 38 551 i5.1 3. 411

"16 26.,7 41- 17 153 3.43

616:6 16 26.9 39' 40 13.9 3.48'
16 270•' - 1 - 1.5 3.4o0

,•16 27.0 41- 1,4 15o6 3.37

16 27.0 40 14 14o9 3.43
16 27oO .39 35 15,4 3'.47

-, - 16 27.0 39 -35 15., 3.35
16 27.1 39 7 .. 15.5 3 --5
"16 27.4 41 24 14.8 3'. 33

16 27.7 40 59 15.5 3,38
6 1,.73 16•6" 2,.81 40 55 140.3.41 - -3

16 2,.1 2.9 H3 15.6 3.44.

6175 16 28,3 40 45 15.0- 3.43
16-28.7 -40 47 15.7 3.50

. - -- _. t& 28.7 41 13 15.4 - 1IFFuSE
16 28.8 40 90 15 .7'. 3.39
16 28.8 394" 15.6 3..44

"T h6 2 8. 9 41 ~ 1 . ~ 3 2
6180, 16 28.9 40 40p 15.2 3.34

16, 2809 3cj 57 15.3 3.42
•' 16, 29i2 39 58 15,5.. 3.50 '

16-29.2• 41, 02 15.6 3.36 VEFNY COfiPACT
1I- 29*4 41 -'1'6 148 .- . AMORPHOUS
16 '29.4 3'9 017 15.6 3.47 -- --

i6 29.4 39-94 14.8 3.35
16 29,6 3916 15• 5 -*3.43-
16 29.i8 40 00 .15.6 3.41

"1684i6 -299 40 41 -15 o 1 3.42
16 30.0 4,1 37 15s6 3:40

16 30.5, 37 20 15.97 3v41&6 I "it6 31.6 37 27 1592"- 'DIFFUS..

4612 16 32.1 39 22 14*6 3e38
16 32.4' 41 " P 17 5.If 7 "l .9 . . .. . ..

6195 16 34.8 39 08 14.7 30so

16 35*8 37 22 15.4 DIFFUSE
16 36.5 40 01 15.4 3*55
16 36,6 40 01 15.9 3.55

S16 36e7 42 02 15.S* 3.45
16 37.3 39 23 15.5 3.35.

16 ' 1 3f. ~ 7 3..~*.'

16 23,3 39) 4 15.1 3.35
16 1105 3-') 02 17.a4 3.33



16 39.9 40 16 15.1 3,37

16 40.1 40 05,, 149s 3.38

V6 40.#4 -40 22 15s5 . DIFFUSE
62k' : 16 41.7," 39 C4 15.o0 3.31

"16 42,f5 3963 53 '1 -- 3.34

I ,
111-
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4 a scatter diatanm, and is probably the result of the raJ~rity of these

galaxies being field ga!axies. In Fi#ure 2 is sho,.n a plot of the •positiLns

Sof the cluster -alaxies. Solid trianzles indicate the 8 reddest galaxies,

hollow circles indicate the 6 bluest galaxies; and solid circles indicate

the position of the reralrii- galaxies. •As was noted in the Coma Cluster,

the blue gal-axies seem to be sorewhat ftore centrally condensed in the cluster.

than do the reddest .nalaxies which are spread over a lartr a:ý-ea of the"

celestial sp•here.

The galaxies measured in Abell 2197 and 2199 are plotted in a color-

ira.gitude dia-.ran in Fivure 3. In Zwicky and Ferzog (1966) these two

clusters are marked as clu~ster 12, on page 188. 'Fiaure 3 is divided into

three sections. The first, on th•l left, plots all, the measu6ed g-alaxies

that fell orithin the boundary rarked in Zwck and HerZo. (!5-6) for

cluster 12. The next two sections plotothe color- 'Mitude diarram for

the clusters Abell 21907 and 2199. The =contours of these clusters were

transferred from a chart 'in Clark (19,68) sho,..ing iscpleths for each cluster.

Ihe isopleths•rpresentin3 990 .alaxies per square dec'ee close on therselVes
thasv 1sOpkli were

and . transferred to the chart in, Zw.-icky and HerZog toio',Ade

,which galaxies would be chosen as belonc.ing to each cluster. Only the

brightest 1 1/2 magjdtudes of the cluster mer-bers are beirg saprled in the

color-r~a-nitude diar-.ars. The diaoa:-, for 2197 and 2199 are ouite si!llar,

in spite of the low statistical sam-le of galaxies in each dia-•ram. the diagr's

reser-ble that fori the Coma Cluster rore than that for t-he Viro Cluster, there-

fore Abell 2.97 and 2199 ca.n be classified as re1ari!• elusters. A plot of the

rpositions of the bl•u•st and red"est -n.axies in each cl s"er does . •t reveal

arq inf7to t:. Of

'V
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at- = 16h 26•.•, g= 4" 't0o is the bluest gal.xy in eith,.r cluster. MTe

i, age is. diffuse, but it cen definiitely 'be classi~led as a iblue object.

It should be pcted that the indices from plate #6595 are: ,.uch: •redder

thn thse ot ther plates. This occurs because the red ends of th•

spectra on this p2ate were tliýhtl!y out of focus, thus making the red end

M appear pcre. heavily e:.posed. The ordering or the .ia'kies by color is

not disturbed, by tlhis effect.

It is hoped that further plates'-,qen be obtained of clusters within

100 ,r.c of the sun, such as the Pe.'seus and -Ursa .'?,iaJor Clusters'. I wiish

-to acI2,&6wledce the suonort of the Office of' Naval Research.
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* Titles for F'irmres

Fig. 1 Color-7ra.-7n'itU'1e diiac-ranI for ;ralaxies in the -.rCuLIeS Clustler.
The plot to the l.eft, is. :or malaxies in the cluster, the
plot to the rit-Žft. sho-.is cralaxies surrcunirifl-; the cluster.

Fir. 2 Positions of" the recidest Pand bluest calax--_es in the H-ecules
Cluster. The solid tr ~iar es ra-k tei. e-Iht- -radezt
F alaiethe hollow.. circles rarC t~he six bluest raJ2%.xies,
and the solid circles msrk the re.-a-nder.

FiF. 3 Color-m'acrnitý.-,Ie dia-r.a-i for c-rnlaxzites in Zw.-ic',yZ ýnd, Herzo,? s
(1966) clus~ter -q12 3 Abell 2197 and PAbell 2,199.
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